Since the advent of the electric guitar, rock musicians have contended with a major problem: huge amplifiers pointing outward from the stage project highquality sound to the audience, but are not good at allowing the musicians onstage, behind the amplifiers, to hear their own music. The solution is to employ smaller ''stage monitor'' amplifiers that point back toward the musicians, so they have a high-quality, volume-adjusted version of the band's overall sound. This helps them play in time and in tune.
The classical view of synaptic transmission is as simple as a guitar solo without stage monitor amplifiers. An action potential propagating down the axon depolarizes the presynaptic bouton, opens voltage-gated calcium channels, and allows Ca 2+ influx to trigger fusion of neurotransmitter-laden vesicles with the cell membrane. Transmitters like GABA and glutamate are released into the synaptic cleft, causing postsynaptic receptors to open and generate electrical signals in the postsynaptic cell. Although molecular details of synaptic transmission have been greatly clarified of late, the idea that rapid flow information proceeds unidirectionally, from presynaptic terminal to postsynaptic dendrite, dates back to the famous drawings of Ramon y Cajal and continues to this day as one of the most firmly held dogmas in Neuroscience. This kind of unidirectional neurotransmission may be likened to projecting music to listeners without fast, high-fidelity feedback to the performers.
In recent years, however, this simple picture has been modified by recognition of an increasingly complex set of signaling interactions that modulate ongoing synaptic transmission. What has remained unclear is whether synaptic communication is sophisticated enough to generate rapid signals right back to the presynaptic cell. Now, in this issue of Neuron, Trigo and colleagues (Trigo et al., 2010) present compelling evidence that inhibitory neurons listen to themselves at a critical stage of development, using the same kinds of signaling components-vesicle fusion and ionotropic receptors-that support classical neurotransmission. While recording from basket and stellate cells in the cerebellar molecular layer with tetrodotoxin in the bath to block all spiking activity, the authors identified a new class of unitary synaptic events that are much smaller than the conventional miniature synaptic events observed in the same recording. The gabazine and chloride sensitivity of these novel, tiny events as well as their time course pointed toward their being mediated by ionotropic GABA A receptors, but their precise shape was significantly different from the larger, conventional GABA A -mediated miniature events. The slow rise time of the events suggested that they had undergone more dramatic cable filtering than is caused by most dendritic arbors. Trigo et al. postulate that these events originate from the cell's axon and, accordingly, refer to them as ''preminis.''
The electrophysiological signature of a premini event initially appears to be grossly similar to the signal that would be generated by a conventional mini, communicated via a gap junctional connection from a neighboring cell. While gap junctions have indeed been observed between these neurons in slices from adult animals, the authors find them to be infrequent and weak during the developmental window they are studying. They go on to reject the gap junction hypothesis based on the size, shape, and polarity of the premini events compared to those expected by gap junctional connections, as well as the inability of the gap-junctional inhibitor carbenoxolone to block the events.
If the premini events truly originate from the axon and are mediated by ionotropic receptors, there should be functional GABA A receptors on the axons of these neurons. The idea of presynaptic inhibition is a longstanding one (Eccles et al., 1963) , and there are many examples of presynaptic GABA A receptors in the literature (Kullmann et al., 2005; Trigo et al., 2008 ). In the current system, the authors demonstrate the presence and functionality of these receptors by a combination of careful immunogold electron microscopy and focal photo-uncaging of GABA along the axon, using a caged compound of their own design (Trigo et al., 2009 ). They then turn a drawback of brain slice preparations to useful advantage. When brain tissue is cut during preparation of acute slices, the axons of some neurons will inevitably be severed from the cell body. Strikingly, preminis were almost entirely abolished in demonstrably axon-deficient neurons while the incidence of conventional minis was unaffected.
The class of neurons observed in this study release GABA as their neurotransmitter, raising the seemingly far-fetched possibility that the source of GABA driving these synaptic events might be the neuron itself via autoreceptor signaling. Asynchronous vesicular release leading to miniature synaptic events has a well-established dependence on subthreshold depolarization and intracellular Ca 2+ concentration in the presynaptic cell. When the authors included the powerful Ca 2+ chelator BAPTA in the recording pipette, the frequency of preminis dropped precipitously; conversely, a mild depolarization produced a clearcut increase in frequency. Both results are consistent with the working hypothesis that preminis arise from vesicular release from a presynaptic terminal of the recorded cell. However, they do not formally exclude the possibility that premini events originate from a distinct presynaptic neuron and are somehow sensitive to changes in postsynaptic depolarization and/or Ca 2+ concentration. In a challenging experiment, the authors performed simultaneous recordings of synaptically connected pairs of neurons and obtained an even more conclusive result. Many premini events in the presynaptic cell are concurrent with standard mini events arising from conventional pre-to-post synaptic transmission that are detected in a neighboring postsynaptic neurona test previously performed in cultured neurons (Frerking et al., 1995; Vautrin et al., 1994) . Thus, preminis faithfully register spontaneous quantal release from the presynaptic neuron itself (Figure 1 ). Early in a recording from the cerebellar interneurons, preminis can occur at a frequency approximately twice that of traditional mini events. This is a remarkable finding that can ultimately be traced to the relatively enormous surface area of the axonal tree in these neurons, $3-fold greater than that of the dendrites. The net charge transfer through preminis, perceived at the cell body, is roughly half of that through regular minis. Thus, preminis will contribute about one-third of the total depolarizing pressure from GABAergic Cl À efflux. It will be interesting to see what effect this has on electrical signaling. Spike-triggered GABA release from axons will also cause autoreceptor activation and axonal depolarization, as previously described by Alain Marty's group (Pouzat and Marty, 1999) . If preminis are so abundant, why have they not been spotted before in other slice preparations? This seems surprising, given intense interest in GABAergic transmission and a longstanding awareness of the existence of presynaptic GABA A receptors (Kullmann et al., 2005; Trigo et al., 2008; Vautrin et al., 1994) .
The foremost reason is that preminis are small enough to go undetected unless the experiment and analysis are both attuned to their detection. In cerebellar interneurons, preminis are easily observed only within a limited developmental time window and are not present in adult animals. Furthermore, preminis are abolished by the cesium-based internal recording solutions most often used for voltage-clamp recordings, presumably because of effects of Cs + on Ca 2+ homeostasis. Finally, despite the authors' best efforts to optimize recording conditions, preminis tend to run down over half an hour of recording, for reasons that remain mysterious. In each of these respects, the preminis would tend to fly beneath the radar screen of most investigations.
The disappearance of these events with age implicates a potential role in circuit wiring and development. During the first 2 postnatal weeks, the reversal potential for Cl À is still positive to the resting potential, so activation of GABA A receptors during a premini event would likely cause a depolarization of the axon. Because depolarization of the axon would cause further transmitter release, the authors propose that this system would act as a positive feedback loop, possibly serving to keep up ongoing transmitter release during the wiring up of the network. It is worth asking whether preminis could also be a mechanism for functional presynaptic terminals to advertize their activation and thereby attract more resources during development. This is unlikely to occur at the level of individual presynaptic boutons because of the ready spread of depolarization along the electrically compact axon. However, one might imagine that such depolarization could be regionally restricted by impediments to axial current flow. Axonal branch points, for example, might demarcate a domain where successful exocytosis at some presynaptic sites would Different cell types in the central nervous system (CNS) support multiple types of synaptic transmission (cf. Vautrin et al., 1994) . The most familiar synaptic transmission takes place at conventional polarized synapses. Autapses and bidirectional synapses are rare in the CNS. Conventional polarized synapses that contain ionotropic receptors on the presynaptic cell membrane are capable of same-sided transmission (sometimes called ''cis-mission'' [Vautrin et al., 1994] ). Premini events in slices provide a striking example of same-sided transmission events.
depolarize the entire domain relative to others, perhaps to its developmental benefit (Chattopadhyaya et al., 2007) . Alternatively, the axonal depolarization might serve to depolarize the cell body and mobilize more resources, for instance by gene expression and production of mRNA or by augmenting protein trafficking out to functional branches of the axon. Mechanisms for excitation-transcription coupling are well known, but the idea of linking depolarization to selective axonal trafficking as a way of sculpting neuronal functionality needs further exploration.
It is likely that findings of Trigo et al. in cerebellar slice interneurons may be harbingers of future observations in other systems. Valuable clues come from synapses in neuronal cultures derived from hippocampus (Vautrin et al., 1994) and retina (Frerking et al., 1995) , raising hopes of further evidence in slices. Already, these cultured preparations have provided insights into once-thorny issues like the question of receptor saturation by single packets of neurotransmitter (Frerking et al., 1995) .
Regardless of precisely what the neuron does with the information that is returned to it in the form of a premini event, it seems likely that the global purpose of these events is similar to that of the stage monitors for a rock musician-to provide feedback that indicates ''this is what you sound like.'' Why would preminis disappear later in development?
One possibility is that they fade away when their developmental job is done and they are no longer needed. Another is that their role in depolarizing axons cannot continue beyond the developmental point when the electrochemical driving force for Cl À changes from depolarizing to neutral or hyperpolarizing (Cherubini et al., 1991) . Finally, the role of preminis may be supplanted as the neuron gains access to other systems for tracking its impact, such as neuromodulators secreted from postsynaptic dendrites, acting retrogradely, such as endocannabinoids (Alger, 2004; Kreitzer and Regehr, 2002) . These signals provide another form of feedback that can only kick in once postsynaptic reception is established. This would be akin to audience reaction in a live performance after an initial soundcheck. Autoreceptor feedback and retrograde trans-synaptic feedback are not mutually exclusive, of course, so it will be interesting to look for clear cases of autoreceptor signaling that extends to adulthood. This is an era for increased recognition and appreciation of unconventional mechanisms. Neuromodulatory effects of metabotropic receptors on glutamatergic axons have been known for a long time. These GABAergic preminis, however, are conceptually most reminiscent of more recent results describing a role for ionotropic glutamate receptors (for example, NMDA receptors) on glutamatergic axons. If there is a general rule, it is that the brain seems to deploy molecular mechanisms opportunistically and prolifically, with no regard for the conceptual simplifications that biologists have long cherished.
